Introduction
Date palm, Phoenix dactylifera L. is considered one of the most important horticultural crops in different Arab countries. Dates are a major food source where its tree parts used for various purposes as well as resembling income source for local populations in Middle East and North Africa. Also, date palm plays a significant role in economy, society and environment of these areas (Chao and Krueger, 2007) . In Egypt, date palm ranked the third crop after orange and grape (Agric. Econ. Bull., 2005) . Because of date palm can grow and produce under a wide range of soil and climatic conditions. The amounts of productivity in Egypt were more than 1.1 million tons per year (Anonymous, 2008) . The successful orchard management practices are directed toward obtaining a suitable yield with good fruit quality. Recommendations of the scientific meetings for data palm research stressed the importance of fertilization to improve the productivity and fruit quality of date palm (Attalla et al., 1999; Arsher, 1985; Harhash and Abdel-Nasser, 2007) . Date palm fertilization has an active effect on growth pattern because play important role for several basic physiological functions. Any defect in the interest of the service horticultural interest and the care and service of the trees, especially the process of fertilization is reflected on the yield and quality of fruit as well as ease of being infected with diseases (Amtmann et al., 2008; Hafez-Omaima et al., 2012) . Date palm is infested by different pests and diseases of which Plant parasitic nematodes, Aphelenchus avenae, Criconema spp., Helicotylenchus spp., Hemicriconemoides spp., Hoplolaimus spp., Longidorus spp., Meloidogyne spp., Paratylenchus spp., Paratrichodorus spp., Pratylenchus spp., Trichodorus spp., and Tylenchorhynchus spp., were recorded in the rhizosphere soil of Phoenix dactylifera L. by Youssef &Eissa 1994 , El-Nagdi 1997 , Mani et al., 2005 Eissa et al., 2009. Avermectins isolated from the organism, Strptomyces avermitilis (Burg et al., 1979) . Jansson and Rabatin (1998) tested M. incognita on tomato, M. javanica and Radopholus similar on banana. Using avermectins as foliar treatment to banana and tomato were did not reduce any of the nematodes evaluated. Application of avermectins as root dips of banana and tomato were did not affect much to reduce M.incognita and significantly reduced Meloidogyne incognita on tomato and R. similis on banana. El-Nagdi (2001) injected abamectin at three doses in plant pesudostem or poured on plant top of banana cv. Williams significantly decreased population densities of M. incognita and enhanced plant growth compared to nematode infested plants. Korayem et al. (2008) applied abamectin at the concentrations of 500, 1000 and 1500 ppm, it significantly highly affected the root-knot nematode parameters and enhanced the plant growth parameters on rapeseed. Due to pollution and hazards result from using nematicide in management of plant parasitic nematodes, hence the aim of this research is to survey of the most important nematodes associated with four date palm cultivars (Zaghloul, Samany, Amhat and Sewy) and using a biocide, Abamectine (fermentation product of Streptomyces avermitilis) for controlling these pests compared to oxamyl (24% L) and as reflected on productivity and fruit quality of the previous Cvs.
Materials and Methods

Plant Material
Four cultivars of date palm (Phoenix dactylifera L.) are Zaghloul, Samany, Amhat and Sewy, were twenty-one years old, grown in sandy soil, spaced at 8x8m apart chosen randomly as 6 replicates (palm/replicate) and arranged in a randomized block design, under drip irrigation system. Soil texture was sandy with 0.34 % organic, 2.6 % CaCO 3 , 0.19 P, 2.10 K, 1.20 Ca, 0.32 Mg %, 87.2 B, 0.9 Zn, 2.1Mn, 5.6 Fe and 1.2 Cu ppm. Tested date palms were obtained from a private orchard at AboRawash region, El-Giza Governorate, Egypt similar in growth and received common horticultural practices.
Collection of soil and root samples
Soil and root samples were collected from the rhizosphere four cultivars date-palm trees above mentioned. Each soil sample was mixed to one composed sample obtained from the rhizosphere soil of cultivars date-palm. Root sub-samples were similarly obtained by carefully digging them out of deep soils near tree trunks. Samples were then put in polyethylene bags and sent to the lab. for nematode extraction and identification.
Nematode extraction and Identification:
Each soil sample was thoroughly mixed and an aliquot of 250 g soil was processed for nematode extraction by using the sieving (Barker, 1985) . The extracted nematodes were counted and identified to the generic level (Mai & Lyon, 1975) by using a Hawksly counting slide under a light microscope. Rate of build-up in plant parasitic nematodes was calculated according to the formula, Rate of build-up = Pf/Pi, where: Pi = Population initial, Pf = Population final Percentage reduction in plant parasitic nematodes population in soil was calculated and counted according to the formula of Henderson -Tilton (Puntener 1981) . The percentages nematode reduction ═ Population in the treated plots after application x population in the check before application x100 Population in the treated plots before application population in the check after application Prepared of treatments Untreated (control) Oxamyl (24 % L) was added to soil A biocide, abamectin (1.8%) was added separately as soil drench at concentration of 1000 ppm (5 L/palm).
Studied Parameters
Bunches were harvested during the2 nd week of September at the peak of color development in all cultivars during 2012& 2013 seasons, and transported to the pomology laboratory of the National Research Center, Cairo, Egypt for measurements and analyses.
Total yield/palm
were determining number of bunches/palm and average of bunch weight (Kg).
Fruit quality
Twenty fruits were randomly selected from each bunch per cultivars, for determination physical and chemical fruit properties.
Physical characteristics
Fruit length (L) & diameter (D) (cm), shape (L/D), weight (g) and fruit firmness (Lb\inch 2 ): fruit firmness was determined as Lb/inch 2 by using fruit pressure tester mod. FT 327 (3-27 Lbs).
Chemical characteristics Total Soluble Solids (TSS %)
Was determined in fruit juice using hand refractometer (Model 10430 Brix -readings 0 -32 ranges Bausch & Lomb Co. Calif., USA).
Total Acidity Percentage (TA %)
Estimated as malic acid /100 ml juice according to (AOAC, 2000) .
Total Sugars (g/100 g fresh weight)
Was determined as described by (Smith et al., 1956 ).
Statistical Analysis
Data subjected to Analysis of Variance and mean values were compared by the Least Significant Difference (LSD) test at significance P = 0.05 (Snedecor and Cochran 1980).
Results and Discussion Survey of plant parasitic nematodes
It is the results of this study found the prevalence of certain species such as spiral nematodes (Helicotylenchus spp.), the stunt nematode (Tylenchorhynchus spp.) and digger nematodes (Xiphinema spp.) in associated with soil Amhat, Zaghloul, Samany and Sewy Cvs. Were significantly (P≤0.05) by different population density (Table 1) . Population density of this nematode, rate of build-up was found to Sewy cv. is the highest population density (1.85 %) to spiral nematodes (Helicotylenchus spp.) followed by Samany, Zaghloul and Amhat Cvs. While the stunt nematode (Tylenchorhynchus spp.) and digger nematodes (Xiphinema spp.) were Samany cv. the highest population density followed by Zaghloul, Amhat and Sewy Cvs. (Table 1) .These results agree with those obtained by Youssef &Eissa 1994; El-Nagdi 1997; Mani et al., 2005; Eissa et al., 2009. 
Effect of treatments on plant parasitic nematodes
Results obtained that a biocide, abamectin 1.8% and oxamyl 24% L compared to the untreated trees were significantly (P≤0.05) reduced spiral nematodes (Helicotylenchus spp.), the stunt nematode (Tylenchorhynchus spp.) on date palm Cvs (Amhat, Zaghloul, Samany and Sewy) but digger nematodes (Xiphinema spp.) no significantly on these same cultivars (Table  2) . By using abamectin and oxamyl for controlling the associated plant parasitic nematodes compared to the untreated trees, The highest percentages reduction (84.6 %) were found on cv. Sewy followed by oxamyl 24% L (71.3%) on cv. Zaghloul in relation to Helicotylenchus spp. Whereas the highest reduction percentages nematode were noticed 68.1 and 59.9 % in relation to Tylenchorhynchus spp. and Xiphinema spp., respectively on cv. Samany. These results agree with those obtained by ElNagdi &Youssef (2004), Khalil (2006) , Korayem et al., (2008) and El-Nagdi et al., (2010) .The reduction in Helicotylenchus spp., Tylenchorhynchus spp. and Xiphinema spp. may be explained on the basis the effect of abamectin on the movement and infective behavior of the parasites. Nordmeyer and Dickson (1989) reported that effect of avermectins on plant parasitic nematodes may be due to oxygen uptake by freshly hatched juveniles of three Meloidogyne species exposed to a 0.05 ppm solution of avermectins B 2 was reduced by 61.7%,while the reasons for the lessened oxygen uptake are not known. The percentages nematode reduction were calculated according to Henderson &Tilton Formula═ Population in the treated plots after application x population in the check before application x100 Population in the treated plots before application population in the check after application (Puntener, 1981) . NS (not significant), (Average of the two seasons)
Yield/palm (kg) and average of fruit weight (g)
Yield/palm (kg):Data in Table 3 noticed that abamectin treatment reflected higher significant values of total yield/palm (kg) in four date palm Cvs. as compared with oxamyl and control treatments, which recorded in Cvs. Amhat, Zaghloul., Samany and in Sewy (168, 121, 195 and150 kg/palm consecutively).
Average of fruit weight (g): It is clear in Table 3 that abamectin treatment recorded superior in average of fruit weight (g) in all date palm cultivars, but without the significant as compared with Oxamyl and control treatments.
Fruit Physical characteristics
Fruit Physical characteristics: Concerning fruit length (cm), diameter (cm), shape (cm) and firmness(Lb\inch 2 ) in 4 date palm Cvs, results in Table 3 obtained that abamectin and oxamyl treatments gave the bested than the control treatment, but the significant missed between them. These results are true in all cultivars under study. Table 4showed that the best nematode control was achieved with the abamectin and oxamyl treatments increased TSS % as compared with the control treatment in Cvs. Amhat and Zaghloul While in Samany cv., the control treatment pronounced on oxamyl treatment in this respect, but in cv. Sewy both the oxamyl and control treatments recorded the same value. Although the previous results were noticed no significant differences between all treatments in 4 date palm Cvs. in this character.
Total Acidity(TA %)
It can be noticed from data in Table 4 that the abamectin and oxamyl treatments pronounced the highest reduction in TA % as compare with the control treatment in 4 date palm cultivars, but without any statistical differ between them.
Total Sugars (g/100 g FW)
Data in Table 4 revealed that the abamectin and oxamyl treatments gave the best nematode control was achieved a significant increment in total sugars as compared with the control treatment, but the abamectin treatment pronounced than the oxamyl treatment in 4 date palm Cvs. under study. Total Soluble Solids (TSS %), Total Acidity Percentage (TA %), Total Sugars (g/100 g fresh weight), NS (not significant), (Average of the two seasons)
The increment of date palm Cvs. in yield /palm (kg) and average fruit weight (g) as well as the enhancement in fruit physical (length (cm), diameter (cm), shape (cm) & firmness (Lb\inch 2 )]and chemical characters [TSS %, TA % &Total Sugars (g/100 g FW)]by Abamectine may be attributed to possible effects of this product in stimulating the biosynthesis of organic materials, especially carbohydrates and proteins, and enhancement of the formation and movement of natural hormones, which are vital to improved cell division, especially in the meristematic tissues (Nijjar, 1985) . Our findings agree with those obtained by Hafez (2001) , Mohamed & Hafez (2004) and El-Nagdi et al., (2010) .It can be concluded that abamectin have potential as non-chemical control strategy tool in managing the date palm nematode. It is bio-agent also have low associated production costs and was considered to be environmentally safe.
